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DETAILED ACTION 



1. In view of the Appeal filed on 10/2/2003, PROSECUTION IS HEREBY 
REOPENED. A new ground of rejection is set forth below, which addresses Applicants' 
arguments in the brief regarding the motivation to combine Erk (US 5,340,437) and 
Datta et al. (US 5,462,638). 

To avoid abandonment of the application, appellant must exercise one of the 
following two options: 

(1) file a reply under 37 CFR 1.111 (if this Office action is non-final) or a reply 
under 37 CFR 1 .1 13 (if this Office action is final); or, 

(2) initiate a new appeal by filing a notice of appeal under 37 CFR 41 .31 followed 
by an appeal brief under 37 CFR 41 .37. The previously paid notice of appeal fee and 
appeal brief fee can be applied to the new appeal. If, however, the appeal fees set forth 
in 37 CFR 41.20 have been increased since they were previously paid, then appellant 
must pay the difference between the increased fees and the amount previously paid. 

A Supervisory Patent Examiner (SPE) has approved of reopening prosecution by 
signing below: 
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Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

4. Claims 1, 4, 5, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Erk (US 5,340,437) in view of Datta et al. (US 5,462,638). 

As pertaining to claims 1, 4, and 5, Erk teaches a method comprising the steps 

of: 

immersing an article into a tank of etchant (column 7, lines 13-17). 

Erk also teaches, "... the wafers are etched ... for a period of about 1 to 10 
minutes . . . wafers are rotated while they are in contact with the flowing etchant ... the 
wafers are rotated at a speed less than about 5 rpm" (column 4, lines 19-26). "As the 
etchant flows into the etch tank, ... the drive mechanism ... are rotated to cause the 
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semiconductor wafers rotate . . (column 7, lines 17-24 and column 8, lines 30-32), 
which reads on rotating the article while in the etchant for an amount of time so as to 
cause improved uniformity of etching of the film across the entire article compared to 
etching without rotating the article; and 

removing the article from the tank of etchant (column 8, lines 38-42). 

Erk differs in failing to teach the article contains a film having a plurality of solder 
bump on an article and immersing the solder bumps into a tank of etchant, in claim 1 
and the film is a metallic film in claim 6. 

Datta teaches, "After the solder bumps are formed, . . . The substrate now is 
covered with . . . solder bumps" (column 3, lines 10-12). "The etchant removes Ti-W . . 

It can be used with dip etching" (column 7, lines 41-44). The former reads on the 
article contains a film having a plurality of solder bump on an article and the latter reads 
on immersing the article containing the film having a plurality of solder bumps into a 
tank of etchant, as in claim 1 and the above further reads on the film is a metallic film, 
as in claim 6. Datta illustrates that wafers with solder bumps are conventionally etched 
by dip etching. 

It would have been obvious to one having ordinary skill in the art at the time of 
the claimed invention to employ any wafer, including a conventional wafer having solder 
bumps as disclosed by Datta in the process of Erk because Erk does not limit the 
specific types of wafers processed by the rotating etching process. It would appear that 
any wafer, including one with solder bumps, would benefit from the uniform etching 
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process of Erk. Applicants have not shown anything unexpected by employing a 
conventional wafer with solder bumps in a known process for achieving uniform etching. 

5. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Erk (US '437) in view of Datta (US '628) as applied to claim 1 above, and further in view 
of Takeshi et al. (English Abstract of JP 91 1 5977 A2). 

Erk in view of Datta differs in failing to teach the step of rotating comprises 
sequentially rotating the article, in claims 2 and 3; and 

sequentially rotating comprises rotating the article an amount but less than a 
complete rotating and repeating the steps of rotating and etching for an amount of time, 
in claim 3. 

It is well known in the art that a complete rotation is 360 degrees. Takeshi 
teaches the steps of setting a fixed angular velocity so that the total angle of rotation 
becomes less than 360 degrees [0025 and 0028], which reads on rotating the article a 
predetermined amount but less than a complete rotation. Takeshi also teaches 
repeating the step of rotating and etching for an amount of time [0030], further reads on 
sequentially rotating comprises rotating the article an amount but less than a complete 
rotating. 

It would have been obvious to modify Erk in view of Datta by using Takeshi's 
step of sequentially rotating an article for an amount but less than a complete rotation, 
and repeating the steps of rotating and etching for an amount of time for the purpose of 
improving the method of detecting defects in semiconductor processing. 
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6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Erk (US 
437) in view of Datta (US '638) as applied to claim 1 above, and further in view of 
Barbee (US 705). 

Erk in view of Datta differs in failing to teach the film is a non-metallic film, in 
claim 7. 

Barbee teaches a workpiece 20, such as a semiconductor wafer comprises one 
or more film layers on a surface thereof, the film layers are either patterned or 
unpatterned (column 5, lines 42-50; column 7, lines 67 - column 8, line 7) and "... the 
removal of a conducting or dielectric film from the etched work piece 20 . . ." (column 6, 
lines 63-64), which reads on the article containing a film being non-metallic. 

Hence, it would have been obvious to one having ordinary skill in the art at the 
time of the claimed invention to modify Erk in view of Datta by using an article 
containing a film as taught by Barbee for the purpose monitoring an etching condition of 
a workpiece being etched which does not interfere with the impingement of an etchant 
upon a workpiece (Barbee, column 3, lines 17-21). 

7. Claims 8, 11, 12, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Erk ('US 437) in view of Barbee (US 705). 

Erk teaches a method comprising the steps of: 

immersing a semiconductor into a tank of etchant (column 7, lines 13-17); 
Erk also teaches, "... the wafers are etched ... for a period of about 1 to 10 
minutes . . . wafers are rotated while they are in contact with the flowing etchant ... the 
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wafers are rotated at a speed less than about 5 rpm" (column 4, lines 19-26). "As the 
etchant flows into the etch tank, ... the drive mechanism ... are rotated to cause the 
semiconductor wafers rotate . . ." (column 7, lines 17-24), which reads on, 

rotating the semiconductor wafer while in the etchant for an amount of time; and 

"The wafers are etched ... for ... 1 to 10 minutes ... the flow of liquid continues 
. . . and the etch rack is removed from the etch tank ... to remove any etchant which 
may remain on the surface of the wafers" (column 8, lines 30-42) and "... the wafers 
are rotated at a speed less than 5 rpm . . ." (column 4, lines 19-21), which reads on, 

removing the semiconductor from the tank of etchant), as in claim 8; 

rotating comprises continuously rotating the semiconductor wafer an amount of 
time, as in claim 11; and 

rotating the semiconductor wafer at a speed of 1 to 5 revolutions per minute, as 
in claim 12. 

Erk differs in failing to teach the semiconductor contains a film having a plurality 
of solder bump on an article and immersing the solder bumps into a tank of etchant, in 
claim 8 and the film is a metallic film in claim 14. 

Datta teaches, "After the solder bumps are formed, . . . The substrate now is 
covered with . . . solder bumps" (column 3, lines 10-12). "The etchant removes Ti-W . . 
." It can be used with dip etching" (column 7, lines 41-44). The former reads on the 
article contains a film having a plurality of solder bump on the article and the latter reads 
on immersing the article containing the film having a plurality of solder bumps into a 
tank of etchant, as in claim 8. The above further reads on the film is a metallic film, as 
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in claim 14. Datta illustrates that wafers with solder bumps are conventionally etched 
by dip etching. 

It would have been obvious to one having ordinary skill in the art at the time of 
the claimed invention to employ any wafer, including a conventional wafer having solder 
bumps as disclosed by Datta in the process of Erk because Erk does not limit the 
specific types of wafers processed by the rotating etching process. It would appear that 
any wafer, including one with solder bumps, would benefit from the uniform etching 
process of Erk. Applicants have not shown anything unexpected by employing a 
conventional wafer with solder bumps in a known process for achieving uniform etching. 

8. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Erk (US '437) in view of Datta (US '638) as applied to claim 8 above, and further in view 
of Takeshi (English translation of JP '977 A2). 

Erk in view of Datta differs in failing to teach the step of rotating comprises 
sequentially rotating the semiconductor, in claims 9 and 10; and 

sequentially rotating comprises rotating the semiconductor an amount but less 
than a complete rotating, and repeating the steps of rotating and etching for an amount 
of time, in claim 10. 

It is well known in the art that a complete rotation is 360 degrees. Takeshi 
teaches the steps of etching a semiconductor by setting a fixed angular velocity so that 
the total angle of rotation becomes less than 360 degrees and etching for a fixed time 
[0025 and 0028], which reads on rotating the article an amount but less than a complete 
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rotation. Takeshi also teaches repeating the step of rotating and etching for an amount 
of time [0030]. 

It would have been obvious to modify Erk in view of Datta by using Takeshi's 
step of sequentially rotating an article for the purpose of improving the method of 
detecting defects in semiconductor processing. 

9. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Erk (US 
437) in view of Datta (US '638) as applied to claim 8 above, and further in view of 
Barbee (US 705). 

Erk differs in failing to teach the film is a non-metallic film. 

Barbee teaches a workpiece 20, such as a semiconductor wafer comprises one 
or more film layers on a surface thereof, the film layers are either patterned or 
unpatterned (column 5, lines 42-50; column 7, lines 67 - column 8, line 7) and "... the 
removal of a conducting or dielectric film from the etched work piece 20 . . ." (column 6, 
lines 63-64), which further reads on the semiconductor containing a film being non- 
metallic, as in the claimed invention. 

It would have been obvious to one having ordinary skill in the art at the time of 
the claimed invention to modify Erk in view or Datta by using an article containing a film 
as taught by Barbee for the purpose monitoring an etching condition of a workpiece 
being etched which does not interfere with the impingement of an etchant upon a 
workpiece (Barbee, column 3, lines 17-21). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lynette T. Umez-Eronini whose telephone number is 
571-272-1470. The examiner is normally unavailable on the First Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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